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Abstract of JP2000089182 

PROBLEM TO BE SOLVED: To separate and 
to synchronize original chaos signals from the 
signals which are made by superimposing 
chaos signals of the chaos signal generators 
that are mutually independent. SOLUTION: In 
a transmitter 100, first chaos signal generators 
KG1 to KGm have mutually independent and 
different parameters and generate chaos 
signals. A synthesizer 101 synthesizes plural 
chaos signals and transmits the synthesized 
signals to a receiver 200 through a 
communication cable 300. In the receiver 200, 
second chaos signal generators KG'1 to KG'm 
have the same parameters of the generators 
KG1 to KGm and generate chaos signals. A 
synthesizer 204 synthesizes the plural 
generated chaos signals and outputs the 
synthesized signals after the synthesis. A 
subtractor 201 subtracts the synthesized 
signals from the transmitted signals and 
outputs the signals as control signals to the 
generators KG'1 to KG'm. Therefore, the 
corresponding chaos signals of the transmitter 
100 and the receiver 200 are separated and 
synchronized. 
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»S;U-7'lslK^t»^^. \s--V94*- F4 0-2<D 

77 -f^*77*7-4 3ccai*i3ns. ccr. u--tf^ 

-f:*-F4 0-2CD*lOS*fffi^6^8B5 7-4 2 - 
2<DSI4BB*"C(D!E««L2/2«:»«3ti, Cft&cJ: 
0. #*;*#6JB®'*7-rf-*JW£*4. cct, LI ^ 
L2T&&. 

[0 03 1 1 *77^^77-4 3&*A7}3ft5 2o 
U-^44S«7r ^^-^3 2 0*/H,r#* 

ft«S2 2 0 0*77^^^7-4 sccein^nrA* 

[0 03 2] *Sita2 2 0r«, SSlCD^^fi^ 

*ry-f=r- F4 o' - i-c#B63ftfc«ii:fc 

&*7fc7 t /^-7*;b4 7 - 1 4^L-C3fea«g4 
6- HOHAStia— 3S % ff!2cD**xfi^2££g<DU 
— tf£V*-K4 0' -2r*«Sti/c««*«#«** 
7 7 ^^^-^^4 7-2 */M/r*«»S4 6 - 2 «C 
tB^£ft£ 0 #77 -f '<*77*7-4 55*. *7r-{A^ 
-^1/3 2 0*/H/t*aShfc*B%2»El/. - 
4 6 - 1 ICfcH^f ffcfrO 
*e#**«»S4 6-2 Ccffi^T^o *«*S4 6 - 
1 5^7c7 7 4>W?*7-4 5^5A*Sti**(t#^ 
6. tc7 7 ^^-^4 7- 1 3^6A*Stl**(i-^ 

«jBS*flwe«-*tu-tfy-r*- f©» 

««#tbrU-1f5< r >f*-F4 0" -2ccA^-r^„ 
-77. *«»g4 6 -2«t1c7 7^^*7*7-4 5*^ 
XttZfthftm^iPhyt? r 4 ><'r-'7)\,4 1 - 2iPh 

if ^-r Fowaft-^i utu-ifw*- F4 o • 

-l«CA*r&. CCt *MSS4 6-1M4 6- 
25*. A^StiS— ^<D7lcfi#*7t/ct^tBL/fca. 2 
o(D*ff -^^^K-r 5 c i cc J: 0 **JIW»*tf 9 o 
[0 03 3] ti±OJ: 7CCt»flE3n/c*S(i«2 2 0 CC 
fcvt, *«Ug4 6 -2 t\s—*f94*~ F4 0* - 
1 <h*7 7 >f /<^r-7*JU4 7 - 1 <b7cMSg4 6-li 

«cj:?!»aft3L 1 *wrs*i©**x«#»si© 

«a^-7"@l»«:*«C/. 7tS^g4 6- 1 <tU-1f^ 
-ft-K40" -2i*7r^^-^4 7-2i* 
iSSLg4 6 -2 ±6Cj:9»a*3L2* T rr*Jl*l©* 

^^fi^ie^sowa^-TBH***^*. 

[0 034] «±o cfc 9 CC««S *l/c»3 <03BSS».«© 

Aiaaccttffr*. r«c*>%. 7ot<t®i 20^6* 
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£*)Jc$:mm2 2 0«<DSIi <hJ|l2cD*7*X,l-s|2fc£g 
©ttffi^WfllS4i, *Sfi«2 2 OCCfc&lfJ 1 <LS20 

^^xft^:^^6CD^^x{i^r^^>2 -oornxm 
[0 03 5] <m4<ommnm>m7 «. 

(C C DMA) ^fA4«WEt5. *4-*A4!K£8 

£ e C<D*il® i^Xf-Att, Sl^CC^fe^T -2^1/ 
3 3 0Rtf3 3 14/rUrSfilSnfc*S6S«l 30i 

3 0 4«cj:0»SESti4. 
CO 03 6 ] H7CCfet»r, ^jssai 3 0t«. i*ff 

( t ) teity y J 3 3 0 4^1T*51S«2 

3 o©3e«2 0 ortcos^H2 0 1 iceastirA* 

G 1 71MKGma>6*ft-eftHJ;fi3ftS***fi^r& 

€>t±i^ft-^X 1 ( t ) . X, ( t ) ; ■». X. ( t ) »^ 20 
n^nEOM5 1 - 1 75S5 1 -m«CA#S*i*. 

[0 0 3 7 ] *Sfi«2 3 OWcfiaM-^frfV*^ 
-*fl-5f b, ( t ) . b, ( t ) . ■». b. ( t ) fcfc**i 
-e*iEOM5 1 - 17b^5 1 -mficA;ftS*i. EOM5 

1 - 17iM5 1 -mtt*<ve*i. tttfjflWx." ( t ) , 

x, ct) . x. (t) **r.i£-rs^ 51^-^11 

^fb x ( t ) , b 2 ( t ) . b B ( t ) ocser>r?*K 
■^LrMfift©*«#z' s ( t > , z, ( t ) , z 
. < t ) *3fc^«B5 2«cU«rr*. *M«5 2«, 

ff^ff^TXD ( t ) = z x ( t ) + z, ( t ) +»•+ z 
. ( t > ZJc? r 3 1 t^Or«#»8 

5 3cce5HLri±i^-r^, 

[0 038] XAI «2 3 0 -Ctt. t££«B 5 3 «A* 
54- 17iS5 4-mCCU*r*. " — SIH2 0 0 
$^S*ifcH«J«#yt ( t ) . y, (t), y 

. ( t ) »*ti**i*ncr5flana5 4-1M54- 

m«:ffl*3ti-5, SfflSHS5 4- 17bS5 4-m«-tn 40 

«»3tir«fl!Sn. A*3h4*«#**tl£rim* 
ft-^y, (t) . y, <t) . y. ( t) Scfi£-?r& 

( t > . b, 1 < t ) . b/ ( t ) zmmLxttit) 
r*. 

[0039] «±oj: ^CC«gESn/c»4(OSOSJB«<D 
^TX ( t ) *iiy y J^>r-7>\,3 3 0 im^XSkS 50 
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«S«1 0 0OS*t^i^S8KG 1 7} 

, ( t ) . x, ( t ) . x. < t > zBm-r^^i/ 

$)l?-*m-%bi ( t ) . b 2 ( t ) . ■». b. ( t ) 

xd ( t > **7r-f /<^-^ji/3 3 i zftLxmm-? 

4. *l/t, **fi«2 3 0r«, 3lfi«^TX (t) 
tcS^C^rS^^XM-^^SKG' IT^SKG' mt 

ffl»y. ( t ) . y, ( t ) . »•. y. < t ) *flH>r. 

XD ( t ) ^^TCCD^^^^x-^d-^b, ( t ) . b 2 

( t ) , b B ( t > saBiriffits. rttto 

^TXD (t) «^i©«HM»©«FWa»«cj:r>r 
[0 04 0] 

[0 04 1 1 1843:. **Xf^«4gK G 1 a>6©HJ 
^ff-^Xx ( t ) ®«#«J&*fl*r«»H"C*D.. L^9 
***«#^BKG2fr6©lH;WMx l ( t ) 

*»-sf#S£SKG 1 a^tDdttMl^x, < t ) <bffi*jg 
BMWx. (t+Tr) ■iOtWBB«*SW"tt«Ht?*. 
0, SI ltt. **Xf#»SfeSKG2*60lB*itf 
x, (t) «tffl*iBB«#x, (t+Tr) iOtBMBIIffi 

**rti«iar**. S87bMEii i^«6*>4J:5 
A^S k g 2 1 fc j: o r »^ ^n^,^^ fi^^sc » cc 

[0 04 2] $6CC. il 2«. jtafitKl.l 0*>b© 

^ftft^Tx (t) o«#«^*7sr«»iat?*s, < 

fc, B13tt, Tt^fftai 1 0©Sl©*^XifS4 
SKG' l**60W*ft*y. (t> iHtfjiBSft-^y, 
(t+Tr) tOfflBBIHIWSriRrtlffiHr.* 0.-H14 
«. it^\mm2 1 0Om2<?)^^^fi-^^SKG , 2 

^6om^m^y, (t) tmt)MMm^y l (t+T 

r) i©ffiBBH«**rfll[tBHr*S, 5 Bl 5 
I0(DSl©*tXiflS4gKGl^ 
^CDtttfMt^x, (t) i. *S««2 1 0<Dm\<Dt> 
*^«f*MKG' 1^6<DU*»^y» (t ) 

»mH«*s%rcsrt§H-c*o. met*, ^amtai i 

0 2 ©* * X (S^»£B K G 2 * 60ta^ff ^ x , 
( t ) i. ^S^«2 1 0Om2C0^^X{I^^SK 
G* 2^6<DW^^y J (t) <t©tIWIMt6*^^a 
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[0043] <^KW>«±<DHiSJBS8«:4jl»r «. 7t 
7r>fA^^3 1 0 ( 3 2 0. 3 30. 33 1*ffl 

»SS« <t ««§!£fHS S ti 3 . 
*»9J«c«iHts»«ecj:n«. EofclfcSl/Ti***; 

KUWBXBJBHRTTlBir**, *fc, SMI 
T&^tfxx^h -^ttttflfl > X f* AXt£&S«R9 
[0045] 20 

* X ft * ffl C i/cffl ft > * r A cc £ tl «, ilff 
f-ACCte^r, JbEi8fI«tt. El»te4fca-C*vo»fca 

©jmo**^»^wwfeBi. JbE*f*©#**»w» 

raw* *»i jjb*s««. ± 

ies!tt©» i o^^^ff^^si-en-^nisi— <o^ 30 

2(D#:*XfI-5f#££3S<h. ±EtW»©»2-©**^fll^ 

* X ft -9»£S *±E»W ft # «: ffl c » r»Wr * C i «c 

stHsaftf * 7" a £#tis-r * c &**-c* 

[0 04 6] *fc. »2<D*MB<C«5*7*X«#«£8 50 
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Accfc^r. ±E3tffl»tt. Ei*cc«£x*o»*c*/< 
31 i ©**^e-^*^si. ±e«»<d#**s-^*£ 
<oas«#*±E» i ojiff3§^^ur±iesfi^cce 

6 Hi A S ti 2 «»<C«IH»<D ^7 * * ft«JiS b 

e«flNK2. ±E«»©*i©**xfli^«4ai*ti 
»r*«»o»r2C!>**xfi^«^s<t, ±Ea»o» 

2<0**x®#^g^6Hi*Sti*19»:O**^fa^ 

is <t . ±ib^ i afef&tffifr h\titizti*> mmm^fr 

±E»2<D^«#a^6ffl*Sti&^«M#**» 
Lr»a«#«r^SEUT, tUSPBfibrlEttft©* 

2<z>**x(t#»^sK:tB*rsa»*ai, ±is^m 

#S^5tUA3ti«INm^S^C»r. ±E«K©» 

2 cd # * * ft-sf 6 a* s ti £ stew £ ti * X ft 
EWwa-^ifflci-cMW* £c ttcjz o , ±ias^om 

2©**X«^j^«^6tB*StiSlW»©^*^«# 
l**ti*tt. ±E««©»l©/7*X«-9#6SfeS*>%ia 

*sti*a«©**x«^6c»aurra«irsii*> 
cc. ±Eg(t«r»«istifctt»©**^«#*fflt»r 

tc use on^^^x fifoita^bt*s 67cOff ^ * 
[d i ] *§mtc%zn i 

[H2] H 1 flWt - timiS&'JSil^ ^7 * X OT«£8 

KG' oM^t^p^sr^^o 
[04] *«|B5cflRSa2©||tajKJ8r-*5. ^^tx 
fKA£S«rJ&i>ft:Xaft ^^f-A<Df8fiS^r^T^o ^ 
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[ 0 5 ] 04 4>*£»ftft« 2 0 (0«Wc**T 
*0r#>£. 

[06] *«M«:«5W3©SS*SB»r*a. 

[07] **WK«4JB4©HWBMrc*4, 
3-K»BJir^-bX (CCDMA) V^fA?:i« 

[0 8 ] 04<D^2<D|lteS®Ojifi>'X7 u AtCfe^ 

s^xft^^gKG i ^eom^ft^x, ( t ) <D 
[09 ] m4(om2<Dmifej\zi&<D&tni'ATi*icteii 
m^mz % tn-rmmm v $> & . 

[010] B4C[)JB2©IIS6JBS8oaifi^X7 L ACC*j 
^S^ + Xff^SKGl^^OBlMfx, (t) 
iffl^aSS-^x, (t+Tr) <ba>tHBBMR«:^-rffl 

^-5*^XM-^^iiKG2d>6<DHi*<l^x I (t) 

[012] 0 4 <E>lg 2 ©llJfe^SS© ilia ^>^rA(Cfc 
1 1 0*»*><DiMfiff-^TX ( t ) 
M«t*HI'C*5. "ft- 
[013] H4©»2©H3S»»W>a«^^^A«:*j 

, ( t ) tthjimmm^vr (t+Tr) t<omtn%i 

[014] m4<Dm2<DWfofcf&<DMiE ^XrACCfc 

, ( t > ±&t)m&m-^y t (t+Tr) t<omim&& 

[015] 04©^2O||Jte^Oilfi'>^7 : 'ACCfc 

, ( t) ^^^IfMSKG' 1^6<Dffi^fl^ 

[016] H4(3!>SI20l8te^S8©iHl^^^ACC*j 

;*? * X fl^§£g K G 2 ^ 6 CD ft x 
, (t) <b % *3rxOTJ84SKG' 2^€>©m*«# 

y, ( t ) <fc©«siRi«**rffi«iar**. 

li. i i - i. ii-2, i r - i. i r -2- 
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12. 12-1. 12-2. 12* - 1. 12* -2- 
SSUfc^WS (EOM) . 

13. 13-1. 13-2. 13' -1. 13* -2- 

14. 14-1. 14-2. 14' -1. 14' -2- 

15. 15-1. 15-2. 15' -1. 15* -2- 

16. 16-1. 16-2 -jS/atttitiS* 
10 1 7 

1 8-»*H«Hjtffl-f 

1 9-^j£g, 

2 0 

2 1-1. 2 1 -2-ttlWWIS. 

3 1, 32-7* h^*-h\ 

3 3. 3 4-&ttJM8. 

40 - 1. 40-2. 40* - 1. 4 0' -2-U-tf 

4 1-1. 4 1 -2-«*U>X, 
20 4 2 - 1. 4 2 -2- 

4 3"l77>(/^77-. 

44-TtT^ V 

4 5- r -P**:^-. 

4 6 - 1. 4 6 -2 

47 - 1. 4 7 -2 --3fc7 W'^-^k 

5 1 - 1 7bM5 1 -m-li^a (EOM) , 
5 2 -:Mg^«8. 

5 3 

5 4-1 7bM5 4 -m-fHflS> 
30 1 0 0 -SSfflflL 
1 0 1 - ^fSS. 

1 0 1 a-^iKS. 

iio. 120. 13 o-*ata«. 

2 0 0-SfI, 
2 0 1 

2 0 2-^SS, 

2 0 3- 1 7^2 0 3-m-7* h^-Y*- h\ 
2 0 4-^ScS, 

2 0 4 a a "--XdM. 

40 2 1 0. 2 2 0. 2 3 0 -:*3fl«. 

3 1 0. 3 2 0. 3 3 0. 3 3 1 : -*7r^^-^ 
KG 1 MKGm, KG* 1 MKG' m-#*X«# 
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"V-KG2 
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"V KGm 
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TV(t) 



[H3] 



SSUfc¥SiSB«<EOM)12 



U-1f$f-f *- Kl 
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mulcts is 

/■ — ^ 



77T 



x(t) 



A7jis*i2t 



-x(t} 



e*ra;s&aT r h 



As 



«oa*i8 



*y^-i4 



* 

r 



7* h*Y*- K15 




[15] 




**>l1t^e£SKG: 

stwe^«aa<EOM)i2 

«f $r-f K11 C 
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17n i o—^THnT^— <■ 



c(l) 



y(0 



SJSS19 



y(0 



/ \ «M3»16 



T 



^^7-14 I J 



7* K15 



MSB* 



(11) 



^2 0 00 -89 1 82 




„*2ifMh3o 



[H7 ] 



igfSfg^ TX(l)=Pia)+P2(t)' -H>m(9 



4j 




|:<Gm|— 


kgF] [kgi 1 



^100 



EOM 
51—1 




A 




(12) 



ttffi 2000-89182 



[09 3 




500 1000 



1500 2000 




500 1000 
t (nsec) - 



1500 2000 



[010] 




-2 O 

mum** x,(t) 



[011] 




-2 0 



1 2 ] 



[013] 




500 1000 
t (nsec) - 



1500 2000 




-2 0 



(13) 



2 0 0 0 - 8 9 1 8 2 



14] 



or 

3 




-2 0 

mams y^) 



1 5 ] 




[116] 

4 , 



53 



-2 0 



(72)^^ t*-*- • ir-t'* 



) 2H079 AA02 CA04 CA24 FA03 KA11 

KA18 KA19 KA20 
5K002 AAOl AA02 AA03 BA02 BA04 

BA05 BA13 DAOl FAOl 
5K022 EEOl EEll EE21 EE31 



